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iPOCUMENTNAME] SPECMCAHON 
[riTLE OF IHE INVENTION] ACTUATOR 
[CLAIMS] 

1. An actuator coiTQHisiDg: 

5 niagnetsthatareaixaiigedinafldtfinxn; 

coils that &oe the magnet^ 

a moving member that is connected to fte ooils; 

a fiist holding m^ber that holds the moving xactember in such a manner that the movii^ 
member can slide >\ithin a predetermined range; and 
10 a second holding member lliat holds tiie first holding me^^ 

holding member can slide within another predetemiined lange in a direction pexpendioular to the 
sliding dixecdon of the moving membei; 

the actuator moving Ifae ooils against the magnets. 

15 2. An actuator comprising: 

coils that are ananged in a flat fomi; 
magnets that &ce the coils; 
a moving member that is connected to Ifae magnets; 

afi^ holding meoiber^holds the moving member in such azx^andecthattbe moving 
20 member can slide >vi1fainapredetem(iined range; and 

a second holding mi^nber that holds the first holding m^ber in such a manner that the fiist 
holding memb^ can sUde vvitbxn another predetermined range in a direction peipendicular to the 
sliding direction of die moving member^ 

the actuator moving ^ magnets against ttie coils* 

25 * 

3. The actuator as claimed in dther claim 1 or claim 2, vvherdn the second holding 

member includes a pair of shafts that slidably si^ports the fitst holding member and are arranged at a 
distance fix>m each other* 

30 4. The actuator as claimed in daim 3, vsdierein the ^ 

sudi a manner as to be in contact only \vxth llie lower ^es of the pa^ 

5. The actuator as claimed in either claim 1 or claim 2, wherein the second hold^ 
member includes a sin^e shaft that slidably si^ports Hxe first holding memb^ and has a 

35 quadrangular secdon. 

6. The actuator as claimed in either claim 1 or claim 2, vs^hexein the first holding 
meniber is a molded member defined by bending pressing a plalie-like mateciaL 
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7. The actuator as claimed in any of claims 1 106, wherein: 

the moving meanber includes a moving piece that protrudes so that an operator can touch the 
moving piec^ and 

the moving piece is slidably rag^iged with a shaft tbansd in the first holding ickemben 

5 

8. An actuator compnsing: 
magnets tliat are ananged in a flat fium; 
coils that &ce the magnets; 

a moving member that is connected to the coils; 
10 a first guide member that guides the moving member in such a mannftr that the m<>v{ng 

member can slide Avitixin a predetecmined zange; and 

asecond guide member that guides the first guide member in such a raarni^ that the fiist 
guide member can slide within another pzed^emoined xange m a direction perpendicular to tiie 
sliding direction of the moving member» 
15 liie actuator moving ihe coils against the magnets. 

9. An actuator compri^g: 
coHs that aze arranged in a flat fimn; 
magoets that &ce the coils; 

20 a moving member that is connected to the magnets; 

a first guide member lliat guides the moving member in such a mannf^r ^aat the moving 
member can slide within a prodetemiined range; and 

a secoiid guide nxember that guides the fic^ guide niember in su^ 
guide member can slide within anothier predetemiined laz^ in a direction peipendicular to the 
25 sliding direction ofthe moving member, 

the actuator moving the magnets against the coils. 

1 0* The actuator as claimed in either claim 8 or daim 9» whezm: 
the moving member has a moving piece that protrudes so that an operator can touch the 
30 moving piece; and 

the moving piece has engaging tongues that are to be engaged with the first guide member 
and prevent the moving piece firom coming ofL 

1 1 . Hie actuator as claimed in either claim 8 or claim 9, whecdn at least one of the 

3 5 first guide member and the second guide member has protrusions formed on a slidmg surfece tiwreoC 

12. The actuator as claimed in claim 1 1 , wherein the protrusions are rail-like 
protrusions that extend in a sliding direction. 
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1 3 . The actuator as claimed in claim 1 1 , whersin the piotrusioDS are henuspberic 
protrusions that aze scsttenngty fonned on the sliding surfioe. 

14. The actuator as claimed in either claim 8 or claim 9, wheran at least one of the 
5 fixst guide member and the second guide member has concavities on a sliding swfece hereof. 

15. The actuator reclaimed in any ofdaims 1,2, 8 and 9, fiuA 

ye^jtifj^g fer reduring inqaact foice caused when the moving mmabeg teaches an end. 

3^0 16. The actuator as claimed in claim 15, vdiaeinflae impact reducing ri^^ 

protrusions foixned on at least one of the fitet boIdii« n^ 

17. The actuator as claimed in claim 15, wherein the impact reducing mraibers are 
pmlmdom feimed on at least Me of the first guide m^^ 

15 

18. The actuator as claimed in claim 15, wherein the impact redudng membere are 
plate springs or coil springs pmvided on at least one o 

holding member. 

20 19. The actuator as claimed in daim 15, wherein the impact reduci^ 

plate springs or coil springs provided on at least one of the fi^ 
member* 

20* Theaotuator3sclaimod]naiy/ofclaiinsl,2,8and9,fh^^ 
25 to v^hich the coils are seemed, 

vdieidntfae board is secured by engaging clows fonned on the movingmemben 

21, The actuator as claroed in any of claims 1,2, 8 and 9, wherein the ni^ 
integrally fonned with spacers by molding amagnetic material 

30 

22, Ihe actuates as claimed in any of daims 1 , 2, 8 and 9, furdier compridng a resin 
board to which the coils are secured, 

whfiiem the oofls are insert-molded with the xesin board and thus secured to the resrn board. 

35 23. The actuator as clainied in any ofclainis 1,2, 8 and 9, further comprise 

that is integrally molded with the moving member. 

24. The actuator as claimed in any of ddms 1, 2, 8 and 9, further oompcLang a resin 
board to whidi the coils are secured, 
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whereinlfae resin board has ribs forpositioDii« 

25. Theactuatorascldmedmaryofclainisl,2,8^ 

Hie moving member has a moving piece that protrudes so ihat an operator cantouchlbc 

5 moving piece; and 

iheaduatarfliiftierc©inprisesastaai--bymec^^ 



15 



20 



26. Theactuatorasclaimedindaim25,wherein^estand-bymechan^ 
10 stidc-likememberthatpiessesandholdsthemovingpiecetothestHiid-by 

27. Theactuatorasdaiinedinanyofd^ 
vvi&ablac3c coating. 

28. The actuator as claimed in daiml»whfireintiie magnets have surfecessubje^ 
to a bladEBoing process. 

I 

29. Tiieactualnrasclaimedinclaim28,va»reinlheblacacau^ 
^Ucationof anepoxyreaninataMthat cOTtains aUackoolc^^ 

30. The actuator as claimed in any ofclaiins 1,2, 8 and 9, fiirther comprising 
magnetodecbic conversion devices that detect a movement of Ihe ooib moving againstUw magnets. 



31. The actuator as daimed in any ofdaimsl to 30, vvberemfhem^ete are 
25 posnanent magnets or deotnanagnets. 

[DETAILED DESCRIPTION OF THE INVENTIOKl 
[0001] 

ITECHNICAL FIELD TO WmCHlHEINVE^mON BELONG^ 
The present iiweotioageneianyidatcstoan actuator iequqjpedwilh 
30 magnets andmovesagainstdiesccuiedmagnets. More particularly, tixe present invention rdates to 
an actuatorto be incoipoiatedintoadevicesudiasamouse used in conjunction wthap 

camputec 

[0002] 

[PRIORARTI 

35 ComrentionaUy,anaotuatorbascoilsthat6cemagnfiteanangpdinaflatfimn,andmoves 

Such an actuator is 



AeooilsL., _ , . ^ . 

aq>ected to serve as r «innii«s m-formaiirin fiom comDutets to OD^ators (see Patent 

Document 1). 
[0003] 
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The above actuator caix be incorporated into a mouse tised in coojuncfion with a personal 
con^uter. ConventionaUy, a mouse is used simply as an input device that is operaled by 
toinputdataintoacoTBputer. Howevei; with the above actuator incoipoiated into a mouse, various 
types of information canbe siqjpUedto an operator tooughlhe actuator being vibrated by 
transmitting various sigodsfijom the conqjutBTto the lasuchacas^tbeocmventional 
mouse can serve as a man-machine inter&ce. 

[0004] 

{Patent Document 1] 

JqjaneseUnexaminedPatentPublicationNo. 2000-330688 
(PROBLEMS TO BE SOL\^ BYTHEINVENTIONl 
fa a case v*eie fbe above actuatow is inooipraaled iito 
rnouse^howeveiiitisneoessaiytokBepenou^spacefbrmagtietsandooils. Asthenuniberof 
oompoiients increases, flie structure becomes mote complicated, and the assembling becomes more 
difBoilt I^irflieniKMB, the pKxiudirm costs increase as tiiose^ 
[0005] 

An objert of the present invention is to provide an actuate that are small and easy to 
assemble, and canbe smoodily inoarpocatBd into a comraitional device. 
[MEANS FORSOLVINGTHEPROBLEMS] 

The above olg ects can be achieved by an actuator defined in daim 1 corrqaising: magnets 
that are anangcd ina flat form; coils ifaat fiuje the magnets; amoving membcrlhat 

coils; ' . 

a first Tv^H^'^e ^^p*"^^ that hftlrfg the moving m em her in sudi amanner that the moving 
member can dide within a prcdetctminod range; and a second holding me^ 
hol^membcrin sudi axnanner fliatthe firstholding member can sBde within apredeterin^ 
range inadiiectionpeqjendicularto^ sliding direction of the moving member, the actuator moving 
the coils against the magnets, or an actuator defined in claim 2 comprising: coils that are arranged in a 
flat foiin; magnets that feoe the ooih? a moving member that is connected to fixe magnet^ a fii^ 
holding metriber that holds the moving memba in sudiamanncr tot the nwvii^ 
wMiin apredetennined lang^ and a second holding member that holds the first holding member in 
suchamannerlhat the first holdmg menaber can slide witoi apredetennined range in a direction 
peq)eodicular to the sBdmg diiecdon of the moving member; the actuator n^ 



[0006] 

AccoxdiBg to ft© inyendons described in daiihs 1 and 2, iIm use of to first hold^ 
in sudx amanner tot to moving member can sKde wifliin a predetemoined range and to second 
holdingmember tot holds to fir« holdmg member in such amanner that to first holding moribcr 
can slide within a predetennined range realizes a structure in which to moving member is fiee to 
moveintotwo-danena<»ialaiBa. Thus, to actuator having to n±iiaturizedaitirestracture can 

bemanu&ctured. 
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ronoTi 

AsdescaT>edinclaim3,1heactuatorascIaHnedmd1h^ 
configurcdsothatthfisecondlK,ldingmemberindudesai«urrf 
holding member aai are arranged atadistancefixjmeadi 

'^Liibed in daim 4, the actuator as claimed m 
firstlx,ldingmemberismcldedia«chamaanerastebeinoc«tootonly^^^ 



10 Eiingtofteinveotion5de5cribedinclaims3and4.ftemo^ 
while the moving member is hdd along flie shaft. 

>S^bed in claim 5. fl» actuator as claix»^ 
configmedsolbattiie^Wholdingmemberindudesasingleshaftd^d^^ 

holdii^berandhasaquadiangularsection. Tbei«csentiin«rtiongwdes««n^ 

>^Me«q^portingitby4e single Shaft andttmsmakes it 

A?^TjedincIaim6.lheactuatorasclamedine5therclato 
configutedsolhatthefirstholdingmemberisamoldedmemberdefinedbyb^pi^^ 
20 likemateriaL According to this im^on. the fcst holding member can be piodnced efficiently. 

vsinch reduces ttie production cost 

^2cribedinclaim7,1he actuator as claimedin any of claimsltoemayb^ 
thatfhemovingmemberinclndesamovingirieoeihatproliudes^^ 
25 movingpiece;and^movingpieceissIidablyengaged^vi1hashaftfi«^^ 
Zm^ IllepresentinvendonmatesitpossibletotxansteAestaterf^ 
tothe operator by flie maviagl^ece. 

[0013] , J . 1 . o 

TheafoimientionBdobjectcanbeachievedbyanactuatorasdescnbedmclamiS 

30 comprising:magaetsthatareartangedinaflatfem^ooilsfl«tfeceti«magnets^amov^ 

that is connected to Ihfi coils; 

afiistguidememberthatguidesihemovingmemberinsuchamannertha^ 

membercanshdevsitbinapiedetemiinedrangejandasecondgu^ 
gdde member in suAamannerftatihefirstguidemembercanslidevvhhmaa^ 
35 tangeinadirecfionpeipendiculartoftiesUding direction ofthemo^ragmmlber, 

ihe actuatOT moving ftie coils a^dnst the magnets, 

or an actuator as claimed in claim9comprismg:ooik that are anangedinafto 
njagnets that feoe the coils; amovingmemberlhatis connected to the magnets; 

afirst guide member that guides the movingmember in suchamannertbatftiemovmg 
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n«niber(»nsUdcv«lWnaptedetermin^ ^ 
guideniember in sixihaniamerthatlhefiistguiite member ca^ 

LgeinadirecdoapetpeDdiculartothesUdingd^ 

fhe ma gpe te against the coils. 

5 [0014] . ^. . . 

Aca«dingtoflieinvaitioiis as describe 
flKwiiigmamberisfteetomoveinlhelsvo-dfa^ 
gnidetliemo>aiigmemberinsuchamamer1hat1hemovi^ 
predetemiinedimgeandlhesecoiidholdingmember*^ 
XO tnannerthatfhefirstgiiidemembercansBdewiiim 

AsdescdbedindflimlO^flKactuatorasdaimw^ 
oonfiguiedsothat tbeoovingmember has amovi^ 
touchtbeinavingpiece;aiKi1faemDviiigiaece has engaging 
15 fiistguidememberandptevetttthemoviDgpiecefiomoomingoff. According to tfa^invention. it is 
possible to effidetnlypafomiilie assembly wodc because ibe engaging tongues certainly engage 
vZlhefirst guide meniberandtoholdftefiistgddemeniberinlhev^ 

fyoc^ciHaf) engaging tongues. 
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[0016] , . ^ , 

Asdescnljedindaim aiheactuatoras claiinedineithw 

oonfiguiedsolliatatleastoneoflhefcstguidememberandfliesecondguide^ 
piolruaons fomied on a sliding surfece tbaeo£ 
[0017] 

As deaciibedin claim 12, the actuator as daimed in daim 11 maybe config^ 
25 laotrusionsaieiail-JikepEOtrusionsftatexte^ 

As claimed in claim 13, the actuator as claimed in claim n m^beconfiga^ 
prote^onsaiehemisphericiTOtiusionslhatarescattBri^ 

rooi9i 

30 Aocordingtolheinventions as claimsdin claims 11 to 13, it is posable to smoothly move 

ll»nK>vingmemberandmovingpieoe Reaction caused atlhe time 

[0020] 

As claimed in daim 14, the actuator as claimed in either claim 8 or claim 9^ 
configuiedsothatatleastoneoflhefiistguidememberandliiesecondguidememberhas 
35 concavdtiesonaslidingsuificeftereof: Even tfjis invention niakes it possible to smootUy move the 
movingmember and movbgpiewvAilefiiction caused attiMlmie of didi^ 

[0021] . . 

As claimed in claim 1 5. the actuator as claimed in any of daims 1, 2, 8 and 9 may be 
configured so as to for&ercomprise impact wdudng members for ledw^^ 
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wimihe moving xnfin»b« readies an 

imp«l«duetogn«mb«a«p«t«sionsftonBdona.le^ 

second holding member. 

SnedkcUi«17,tbeactuatorasddmedindam^ 
inq^ctt^n^bersaieprolrudonsfi^ 



[0024] 
As 



^dl^indaim I8,theactuatorasclain,edm<^ 
impacticdudngn^nAersareplate 



Snedinoteim 19.1hcactuatorascbimedinc^ 
5^^udng«e^l^arepIalespring.orcoasp^ 



Singtotheiiiveiitioiisas claimed inclaiins IS to 1^^ 

L°!Liedmclaim20, the actuator as daimedmany of dato 
oonfiguiedsoastofittthercomidseaboatdtov^dcitfaeooilsw 

^SXeo8agin8clav«ft«medonfhemovmgmemto According to the present mvenlaon.1he 
board can be defimtdy fixed to ^ moving msmbet 

Asclaimedmclaim21,theactuatorasclaimedinanyofclaimsl.2.^ 

configuredsotbatlhemagaetsareiirtegraUyfomiedvrtthqH^ 
Tl^Lerrdonicducestfaenumberofpattsaiidin?«ovesfhe«fi6d^ 

^^edindaim22.1heactuatorasclaimedinany of claims 1.2,8a«^ 
configuredsoastofi^comprisea^^inboaMtowMc^thec^il^^ 

i,,^^dedv^ththe«siBboardandtbuss«n3redtoti^ TlHsinvenHon improves Ibe 

efficiesncy in assembling and definitely secures liie coils. 

^^niedinclaim23.1he actuator asddmedinany of clato 
corr^abo«d*atisintegrallymoldedwifl.^emovingmemben Ibis invention makes it 
possible to certainly fixibe ooib widi improved efficiency m assembling. 

[0031] 
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As claimed in claim 24, file actuator as 
ooxnprise aiesinlxjaid to >^*ich1he coOs aie secu^ 

and saauingflie coils. The present invention is capable of definitdy fixing 1heooil& 
[0032] 

As claimed in claim 25, (be actuator as daimed in any of claims 
configwedsoAat the moving member hasamoving piece 

t0uchUiemovingpieoe;and&e actuator further comprises a stand-by mechanism that moves Ihe 
nK>vingpiecetoastand-bypo5itiOQVvhea^movingpieoeis»ot\^ 
[0033] 

Asclaimedindaim26,lheactuatorasclaimfidindaim25niaybeoonfi^ 
standby mechanism includesastidj^Bkememberftatpressesandi^^^ 

stand-by po^ott 

[0034] . 

Aoooidingtotheiiwentionsasdefinedinclaims25and26,itisposs£bleforthemo>tog 

member and the moving piecetoflcedy move ^^*en the actuator is out ofuse. 

[0035] ^« u 

As claimed in daim 27, the acrtuator as claimed in any of dai^ 

configmedsothattecdls are coated widiabladc coating. 
[0036] 

As daimed in daim 28, the actuator as claimed in claim 1 may be configured so that Ihe 

magr^ts have sur&ces subjected to a blackening laocess. 
[0037] 

As daimed in daim29, flje actuator as claimed in daim28 may be configured so that the 
Madcening process indiides appUcatiOT of an epoxy resin material that w 

[0038] ^ 
According to the inventions as claimed in daims 27 to 29, the present actuator can be 

incorporated into the mouse or the like asacomponent and can restrain diflai^ 
isused. 

|p039] 

As daimed in daim 30, the actuator as claimed k any of claims 1 , 2, 8 and 9 may further 

oonqxise magnetodedric conversion devices that detect a movement of tiie coils moving against the 

magnets. The amount of movement of the moving piece and coils can be detected, so thatthe 

actuator can be suitably applied to the mouse or the like. 

[0040] * 
As daimed in daim 3 1 , Ihe actuator as claimed in any of daims 1 to 30 m^ be configured 

so tiiat the magnets are pennaneot magnets or electromagnets. 

[0041] 

PvlBODIMENTS OF THE INVENTDON] 

In the following, the present invention is described in detail vvith leftrence to 
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3«o«».™ingd««inp. Priortoad«=nptoofenJxxiin»nBofl^ 



Fleraw^'s left-band role. 
[0042] 



^^^errnagnets 11bata«a«ngcdmaflat to^tteN-pol^^^^^ 
S^^coi^co.^lledso^1i«coils2canbem 

J^^eofAcHHustforccshowainH^l^ Thepreseatinvendonpxov.desaaactuatar1h«t 

^iriliTgs this Structure* 

IxaomplasUtasanopsnmglSlodaeotiilowo^ 

(i«fcIkwing,ftt(heremlxidiiiKoBoflJiepn^ 
inc<Mpoiated into a device sudi as amouse. 
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K4andHe5,thbact«otisfiamedmftBl»llomi«el2. TtonagDcBl anangri 



0QfhA eimrmrnnE DiauS 10. 



S20oidypartidlyshovmasthemovu«med«nis^ 



20. 



tdnglKldbytediaflsS-l miMiiiadelJBseaiiidtaWiiigiKaibet*. 



theactuatot 

[0052] 
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'wifti high predsioa 



theboatdSO. 



em5ddedmlheboaid30,aiKi1hiBaesurdyheldandsecui^ RKft,finnoie.TDac 
employ parts for secaringfhe coils 2, 

testiuctecshDvmmF«.4,sh«Jdbepiq«Kd«d»«ninFig.9. 

drivamit44a«daY-«xis<Mvetamt45. Hae, *eX-«B driver oiW 44 »na t« i-<kb 
4Sare«rivalenttoascral52desoribedobov«. 



iiiut42. 
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Thi«d»wte»<tad=scnpticmofernbodim=iiBa»t»fflfl^ 

Lembodln^1teshe<^metalmaterialisbeDt and molded, aM&^ 
ttetalplateptooessing,1beproducionoost5cante 

due to difibsedreflectioaof the odls can be avoided. 

KlILHustt^anactuatortha^ 
isaplanviLofti.eac.uatoi,andFig.l5BisafoMvie>vof&e8«^ Tl„sembodnne«tis 
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COTIK omitted, and«»coils2«ol)e surely secowJtotoboadSQ. 

rig^- looi** * ^ ^ i7A,canlaiiviewofthe actuator, Fig- IvBisa 



and7C. 

S and 19 mustrate eu.3Ctuator thatis atm^ 

Fxg8. i» ana muaraw . i ;« anlan viewof ttie same. Fig. 19Ais a 

acualDi; t*i!n akmgSie HneC-C of Hg. 18B- 

Sh»Soi»g»bodbn=-B.tefl*Wdi.«m=a*c.6W«^^^ 

„. , j_«„,i_«,I!.laiid8-2ortheshaftl8. HoweVH;*is 



Sovioepiec* 50 oftbisembodimeot5sg^alone1he inner ^ of ±e guide 
Themovingpiece3uoiui»« The «lid«5r20 to wWdilhe coils 2 are secured is 

• ^ J ^ 1 



against the magnets 1 
[0069] 
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efBoencytaassaiibliiigtoactaaW cm be increased 

^X^«a««c^«tendME«»ltoeD.DofRE.2()B. TMs embedment .s an 

Eedieng»g»«to=gue52hen8«gea«tfl»guid.n»mb.r56so,s1op«««te 
nifflving piece 50 femooniingofElhegoae member 56. 

Mi'if«»enpsinglongi«52i.a1ongi»MBparttotp«>(mde^ _ „ 

,,»...j,^tfde«ttofaBmoving,»=ce50=ndis1^ 
^^^tOPg«s52«nbeetodcallydefenned. A**-*"'-* 
Sde'Ss^isposidon^.^^m.^i^^K^^^^ 
Bv doina SO the eneagmg tongues 52 are elasbcaflydefi^ AJiersMuiginiPusB » 

^^^56»d5e«»prcv=«teg«dememb«5Sfiomc«i»go«»«^ 

actuator can be efficieatly cox)ducted. 

S engigir^ t^es 52 are engaged with flie gd^ 

m^Io(>thlyv«lhm4eguidemember56. Tlxei^fon^ a laU-like protrusion 54 is fonn<^ett the 
^rrn"^eng.gbgto^e52inthiseinbodi^^ Tl. protrusions 54 «ay be fo^nedo. the 
guide member 56, instead of on the eog^g tongues 52. 
[0073] 



cGQCsave parts 67 also < 



beco(>lo>edbito«caiair<rfttoeinbo«ai«>t 

guide plate 62 of tbe eaghflieinbodimenL 
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impact noise cm be eliminated- 



of &e d^xth embodiment 
t008()| 



lo(»ateofteii»vingi>i«e50andfhe«iisZ "^'^.T. ^^^t^-rfaaxlflcc^ 
Sgbtemi«rffe»*eIiD90bdi£B«dly.cfl<ct=dby<h=^ 
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sxtving piece 50 aadtte coils 2. 



minmgcfirndouoffliemaving piece SO. 

SSA«tshovmiaFig.27.fl«coi)s2fi<«tl»nMgoetsl,whiA^ 

Sthemagwtel.fteH=ndevice.9«tl««^99c«.deWttov6te^fi<»^ 

^^S(PO««dinBadc*.«d.«..»="s^"te!oee4o«oftomc^ 

cofls 2 can be accujately detectecl 

^«ado,.inace»,*aetenK^pi=ceS0i»nK««4,ntteX-^^ 

^^^.^Y^on^l*edi«cdcaof^H=Hdevices95ej^98). A.«.be^ 

^:rdn»™^.t»Hendevic«ceneffide«.yde«t*«loo«^^^ 

tecoibZ He«.teHiUdev&.»nswU«pU«dv>*«Mgoeto«90^ 

Sand30ilhB<n«teo»gD=sle»dttecdb2ttate.ec<»^ 

rr^toF.B.29. lB4«stt»ctuKdBvminriB.29.theslitea=dtem<™gp«=ce« 

connected to Ihe magoets 1 . 

^^g^sinlc3^^1i^-. lnstead,dec.ron«gae.slOO*«taze™ 
ea«Cdasthen«gnetslofaaactuatoromepx^i«venb^ .^^^ 



[0089] 

- 20 - 



yn t^^ot^r 4« rassivelv driveauponieceipt of a sigpal ficom an apparatus 

^asaninstructioninputdeviceforaoomputer. Inliusaspecl^aciuaror 
i«.entioais aaovd actuatortbat can operate both passivdy and aotv^. 

directional, canbeiwo-direcd^ 

wbich is desfined infhe dahns and flwir equivalents. 
[0092] 

SS^^^^d^eddeac^pdon,^^^ 

vduch^movingmemberisfeetomoveinthetwo^e^sionalai^^ m«.fl« actuator i«vn« 

25 ^niimamrized entire stmctuie<an1»ma^^ 
[BRIEF DESCSUPnON OFTHEDRAWINGS] 

R^AfflustratesfheprindpJesoffheH 
view of magpets and coib employed in the present mva^^ 

30 Pg.2] . 

Fig.2illusttalesthestnjctuieofFig.lBmgceaterdetod. 

Fi^fflus^totheidafionsfaipbet^ 
Ydiiectionof Hg. IB andtbtustfoxce. 

m^laper^eviewofanactuatorofafirstembod^^ 

H?5^^plan,ftontandl»tJomvie>^of&eactuator^^^ 
CFig.6] 



- 21 - 



Fig. 6 illustiates Ifae slider of the actuator of the first embodiment 

Fig. 7A is a pesspedive view of the slider of 1be actuator of fbe first embodimeixt; and Fig. 
7B is an eaqploded perspective view of the slider of the actuator of the &st embodimeot 
[Fi&8] 

Fig. S illustrates an ocample structure &at canbe eii9>Ioyed asllie slider of the actuator of 
the first embodimenL 
[Fi&9] 

Hg. 9 illustrates a modification of the fiist embodiment 

Fig. 10 is a block diagram iUusbadng an example stmcture of Ifae actuals 
embodiment 

[Fi& 11] 

Fig. 1 1 lUustiates an actuator of a second embodiment of Ihe present invention. 
[Fig.12] 

Fig. 12illusliatramacti]atQrofatfiiniemiIx>dimeiitof1hep^ 
IFig.13] 

Hg. 13iUusti»tesanacti]atorofafeui&emlx>dimeatofthepr^ 
[Fig. 14] 

Fig. 14 illustrates an actuator of a fiflibi etnbodimeot of the ptesent invention. 
pFig. 151 

Fig. IS illustiates an actiialnrofasixlhambo(£mem of the present inventi<^ 
|Fig.l6] 

Fig. iSisapetspectiveviewofanactuatcffofasevenlheakbodimatfoflhepreseDtinvendo^ 
[Fig. 17] 

Fig. 17 is plan, side and ctossrsectioDal views of the actuator of Ifae sevmth etxi^^ 
[Kg. 18] 

Fig. ISisavicwofanactuatorofandghfli embodiment Kg. 18A is a perspective view of 
an actuator ofanei^}& embodiment oftiiepfeseotinveotion; Fig. 18B is a plan view of the actuator 
of ^ dghth embodimenL 

pig. 19] 

Fig. 1 9A is a section view of the actuator of the ei^hcth embodiment^ taken along the line B-B 
ofFlg. l8B;andFig. 19B is asectionviewoflfae actuatorof^eigifalfa embodiment, takoi along the 
BneC-Cofng-lSB. 

[Rg.20] 

Hg. 20 shows an actuator of a ninth embodimenl; T^dierein Fig. 20Ais apet^ective view of 
an actuator of aninth onbodiment of the present inv^on; and Fig. 20B is apian viewof flie 
actuator of &e nindi enibodim^ 

[Fig. 21] 
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Fig. 21 is asecdoniiew of Ibe actuator of the ninth embodixnent, taken along ttie line D-D 
ofFig-20B, 

[Fig.22] 

Fig. 22 is an e}qdodjed perspective view of 
5 invention. 

[Rg.23] 

Fig. 23 illustrates an devenfh embodimeot of the piresent invention, whece the board to 
which the coils are seemed is improved. 
[Hg,24] 

1 0 Fig. 24 illustrates a twelfih embodixneot of the present invention, in A^ch adverse influence 

fiom impact &rce and inq)actnoise is reduced. 
IFig-25] 

Fig. 25 illiistrates an actuator of a thirteenth embodiment of the ptesent invention equipped 
with a mechanism that stands by wfam not being used. 
15 pl&26] 

Fig. 26 illustrates an actuator of a fourteerdh embodiment of the present invention that has a 
ineferable sfructure fcv applic^on to a device such as a mouse. 
[Fig. 27] 

Fig. 27 illustrates a microrelay of a fifteenth embodiment of the present invention that has 
2 0 another preferable structure ftr plication to a device such as a mouse. 
[Fig.28] 

Fig. 28 ittustcates output conditions of the actuator of the fifteenth embodiment having ^ 
stnacture shown in Figs. 27Afbtough 27D, with the mofving piece being moved 
[Fig.29] 

25 Fig. 29 Ulustrates a structure in wiiich the coils are secured and the magnets are moved. 

[B&30] 

Fig. 30 illustrates a structure in which electromagDcts are employed as the magnets. 
PESCRIPTIONOFTEJEREEERENCENUMERALS] 

I magnet 
30 2 coil 

5,50 moving piece 

6 £tet holding metnbec 

7 shaft 
8-1,8-2 apairofshafis 

35 9 seccmd holding member 

II spacer 

20 slider (moving member) 

30 board 

52 engaging toiigue 
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56 fiist guide member 

59 ptotrusion 

60,62 second guide member 

65 guide pafli 
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IPCXXIMENTNAMEI ABSTRACT 
(ABSmACIl 

[OBJECTTVEI An actiMlOT is provided v»4ddi is coai^act and is eaalyassea* 
be incoiporated into a conventional device and may be smoothly used. 

[MEANS FOR SOLVING] An actuator includes: magaets that are ananged in a flat fonn; coils that 
fecethemagoets; anw^ginembef that is connected to the coilsjafirst holding mem^ 
the moving member in such amannerthattiie moving member can slide wifliin apredeteonined 
range; andaseoondholdiiig member that holds fte first holding in^^ 

first holding member can slide ■vrithin another predetermined range in a direction perpendicular to fte 
sliding diiecdon of the moving membei; fte actuator moving die cdls against the magnets. 
[SEIECTED FIGURE] Fig. 4 
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